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© Multicast server apparatus operative to effect the 
onward transmission of data cells to a plurality of 
different addresses, comprises a switch function unit 
having an input port, an output port and a transfer 
port, data cells for multicasting being routed from 
the input port to the transfer port, first and second 
header translation units each having an input termi- 
nal and an output terminal, which translation units 
serve respectively as a chainer and as a distributor, 
the input terminals of the chainer and the distributor 
respectively being coupled to the transfer port of the 
switch function unit to receive data for multicasting, 
the chainer being effective to change address data 
associated with each data cell fed thereto to a form 
recognisable by the distributor and to feed back 
such data cell together with its changed address 
data to the said transfer port, and the distributor 
being effective to convert recognisable address data 
associated with data cells fed thereto to correspond- 
ing route address tags and to feed cells having such 
address tags to the output port of the switch function 
unit, whereby a data cell for multicasting is distrib- 
uted by the multicasting server apparatus separately 
to the said plurality of different addresses as iden- 



tified by the said tags. 
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This invention relates to multicast server ap- 
paratus and more especially it relates to such ap- 
paratus for use in asynchronous transfer mode 
(ATM) switches. 

ATM switches serve for the asynchronous 
transmission of digital data cells which include ad- 
dress data inter alia, in addition to a data packet 
pay load. 

Multicast server apparatus which is sometimes 
described as point to multipoint apparatus, is used 
to route a data packet pay load to a plurality of 
different addresses. 

Many data transmission network services re- 
quire a multicast server capability and such ser- 
vices include video conferencing, video lecture 
calls, distributed databases and broadcast signal- 
ling at a user network interface. In order to meet 
these requirements a switching network must be 
capable of providing a multicast capability at the 
ATM level. 

According to the present invention multicast 
server apparatus operative to effect the onward 
transmission of data cells to a plurality of different 
addresses, comprises a switch function unit having 
an input port, an output port and a transfer port, 
data cells for multicasting being routed from the 
input port to the transfer port, first and second 
header translation units each having an input termi- 
nal and an output terminal, which translation units 
serve respectively as a chainer and as a distributor, 
the input terminals of the chainer and the distribu- 
tor respectively being coupled to the transfer port 
of the switch function unit to receive data for mul- 
ticasting, the chainer being effective to change 
address data associated with each data -cell fed 
thereto to a form recognisable by the distributor 
and to feed back such data cell together with its 
changed address data to the said transfer port, and 
the distributor being effective to convert recog- 
nisable address data associated with data cells fed 
thereto to corresponding route address tags and to 
feed cells having such address tags to the output 
port of the switch function unit, whereby a data cell 
for multicasting is distributed by the multicasting 
server apparatus separately to the said plurality of 
different addresses as identified by the said tags. 

Thus it will be appreciated that initially, a data 
cell for multicasting will be identified from its ad- 
dress by the chainer only although it is fed also to 
the distributor. The chainer then operates in feed- 
back mode to produce a sequence of addresses 
having a form recognisable by the distributor the 
sequence being continued until the chainer pro- 
duces a final terminating address which is not 
recognised when fed back. The distributor operates 
contemporaneously to produce an address tag for 
each address of the sequence and routes the data 
cell together with each address tag to the output 



port of the switch function unit. 

One embodiment of the invention will now be 
described by way of example with reference to the 
accompanying drawings, in which; 
5 Figure 1 is a generally schematic block diagram 

showing a generalised internal switch cell for- 
mat, 

Figure 2 is a generally schematic block diagram 
of a header translation unit and 
10 Figure 3 is a generally schematic block diagram 

of a multicast server which utilises two header 
translation units each as shown in Figure 2. 
Referring now to Figure 1 an internal switch 
cell format 1 comprises frame check sequence 2. 
;s an external cell format 3, routing tags 4 and an 
internal cell header 5. The frame check sequence 
(FCS) serves an error detection function which is 
applied to the internal switch cell format 1 as a 
whole. The external cell format 3 comprises an 
20 external cell data pay load 6 and an external cell 
header 7. The external cell header 7 includes head- 
er error check data (HEC) 8 which is used to 
facilitate error detection/correction of data which 
comprises the external cell header 7. The external 
25 cell header 7 additionally comprises virtual channel 
identifier data (VCI) 9 and virtual path identifier data 
(VPI) 1u. The VCI 9. and VPI 10, in combination 
serve to indicate the address or addresses to which 
the external cell data pay load should be routed. 
30 Other functions 1 1 are also included within the 
external cell header 7 which do not relate to the 
present invention and which accordingly will not be 
described herein. 

The routing tags 4 are included to enable a cell 
35 to be routed through a switch function unit in 
accordance with the address data as defined by 
the VCI 9 and the VPI 10. The internal cell header 
5 is used to maintain sync and for general house- 
keeping functions which are well known to those 
40 skilled in the art. 

The generalised internal switch cell format just 
before described with reference to Figure 1 is well 
known and used by many ATM switch systems. 
In order to provide a multicast server capability 
45 a multicast server unit as shown in Figure 3 is 
provided which comprises an M input and N output 
switch function unit 12 having M-2 input ports 13, 
and N-1 output ports 14 and a transfer port 15. 
when a data cell is received at one of the input 
so ports 13 characterised by an address as indicated 
by the VCI 9 and VPI 10 as being a cell which 
should be routed to a plurality of different ad- 
dresses, routing tags 4 are set within the switch 
function unit 12 such that the cell is routed to the 
55 transfer port 15. The transfer port 15 is coupled to 
two header translation function units 16 and 17 
which are arranged to feed input terminals 18 and 
19 respectively of the switch function unit 12 via 
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lines 20 and 21 respectively. 

The header translation function unit 16 serves 
the function of a chainer and the header translation 
function unit 17 serves the function of a distributor, 
thus the units 16 and 17 will hereinafter be de- 
scribed as the chainer 16 and the distributor 17. 

Thus initially a data cell for multicasting which 
has been routed from one of the input ports 13 of 
the switch function unit 12 to the transfer port 15 of 
the switch function unit 12 is fed via a line 22 to an 
input terminal 23 of the chainer 16 and contem- 
poraneously to an input terminal 24 of the distribu- 
tor 17. The data cell for multicasting will initially be 
identified from its address by the chainer 16 only 
although it is fed also to the distributor 17. The 
chainer 16 operates to modify the address as in- 
dicated by the VPI/VCI, the data cell together with 
its modified address being fed back as indicated 
by the broken line 25 to the transfer port 15 where 
it is re-presented both to the chainer 16 and to the 
distributor 17. The chainer 16 then operates to 
produce a new modified address and the distributor 
recognises the modified address and changes the 
routing tag and the VCI/VPI address so that the 
data cell is fed via the broken line 26 and the input 
terminal 19 to one of the output ports 14 of the 
switch function unit 12. The chainer 16 then op- 
erates in feed-back mode to produce a sequence 
of addresses having a form recognisable by the 
distributor 17. the sequence being continued until 
the chainer 16 produces a final terminating address 
which is not recognised when fed back. The distri- 
butor 17 operates contemporaneously to produce 
an address tag and to translate the VPI.VCI for 
each address of the sequence and routes the data 
cell together with each address tag to an appro- 
priate one of the output ports 14 of the switch 
function unit 12. 

The switch function unit 12 operates in a well 
known manner for the purpose of routing data cells 
in accordance with the routing tags associated 
therewith and accordingly detailed description of 
the switch function unit 12 will not be included 
herein. 

Referring now to Figure 2. the header transla- 
tion function units which define the chainer 16 and 
the distributor 17 will now be described. The head- 
er translation function unit shown in Figure 2 com- 
prises an input terminal 29 which corresponds to 
the terminals 23 and 24 as shown in Figure 2 of 
the chainer 16 and distributor 17 respectively and 
an output terminal 30 which corresponds to the 
output terminals 27 and 28 as shown in Figure 2 of 
the chainer 16 and distributor 17 respectively. The 
input terminal 29 is arranged to feed a synch- 
ronisation unit 30 which serves to achieve cell 
synchronisation in order to determine the start and 
finish of each cell. In the absence of synchronisa- 



tion an alarm indication is afforded on a line 31. 
The cell is then fed to frame check sum (FCS) unit 
32 which performs a frame check sum in respect of 
the internal switch cell format, an error signal being • 

5 provided on a line 33 if appropriate. The cell is 
then fed via a series/ parallel conversion unit 34 to 
a cell buffer store 35. The external cell header as 
stored in the buffer store 35 is then checked by a 
header error check (HEC) unit 36. The address 

w data in the case of a chainer or routing tags in the 
case of a distributor are compared with data in a 
RAM 37 which serves the function of a header 
translation table which is addressed via an interface 
unit 38. If the header translation function unit is 

is operating as a chainer the VCI/VPI which defines 
the address is then appropriately modified and the 
cell with the modified address is fed to a 
parallel/series conversion unit 39. 

If on the other hand the header translation 

20 function unit is operating as a distributor the routing 
tag and the VCI/VPI data is appropriately modified 
and the cell'together with new routing tags is fed to 
the parallel/series conversion unit 39. New frame 
check sum data is added to the data cell by a 

25 frame check sum generator 40 and the data cell is 
then fed to the output terminal 30. General opera- 
tion of the header translation function unit is con- 
trolled via a control interface 42 which responds 
appropriately in the presence of error indication 

30 signals from the HEC unit 36 on the line 41. or 
error or alarm signals on the lines 33 or 31 respec- 
tively. 

It will be appreciated that the header translation 
function unit as just before described with refer- 

35 ence to Figure 2 may contain a header translation 
table including a RAM which is appropriate to per- 
form the function either of a chainer which modifies 
the address as indicated by the VPI/VCI or alter- 
natively it may contain data for modifying routing 

40 tags and perform the function of a distributor. 

It will also be appreciated that multicast server 
units as shown in Figure 2 may be operated in 
series and/or parallel to provide a fan out function. 
Various modifications may be made to the mul- 

45 ticast server unit just before described without de- 
parting from the scop© of the invention and for 
example any suitable type of switch function unit or 
header translation function unit as well known to 
those skilled of the art may be used in a configura- 

so tion as shown in Figure 2 to afford a multicast 
server function. 

Claims 

55 1. Multicast server apparatus operative to effect 
the onward transmission of data cells to a 
plurality of different addresses, comprising a 
switch function unit having an input port, an 
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output port and a transfer port, data cells for 
multicasting being routed from the input port to 
the transfer port, first and second header trans- 
lation units each having an input terminal and 
an output terminal, which translation units 
serve respectively as a chainer and as a distri- 
butor, the input terminals of the chainer and 
the distributor respectively being coupled to 
the transfer port of the switch function unit to 
receive data for multicasting, the chainer being 
effective to change address data associated 
with each data cell fed thereto to a form recog- 
nisable by the distributor and to feed back 
such data cell together with its changed ad- 
dress data to the said transfer port, and the 
distributor being effective to convert recog- 
nisable address data associated with data cells 
fed thereto to corresponding route address 
tags and to feed cells having such address 
tags to the output port of the switch function 
unit, whereby a data cell for multicasting is 
distributed by the multicasting server appara- 
tus separately to the said plurality of different 
addresses as identified by the said tags. 

2. Multicast server apparatus as claimed in claim 

1 wherein the header translation units each 
comprise, synchronisation means operative to 
detect the start and finish of each cell re- 
ceived, a frame check sum (FCS) means, for 
performing a error check on data received by 
the unit, a buffer store into which received data 
is loaded having been error checked by the 
FCS, header translation table means operative 
to modify address data, or routing tag data, 
associated with a cell stored in the buffer store 
and FCS generator means operative to gen- 
erate frame check data for each cell and to 
route the cell together with the frame check 
data to an output terminal. 

3. Multicast server apparatus as claimed in claim 

2 wherein each header translation unit com- 
prises a RAM such that data in the RAM of a 
unit which serves as a chainer facilitates ad- 
dress data modification and such that data in 
the RAM of a unit which serves as a distributor 
facilitates routing tag conversion. 

4. A multicast server apparatus as claimed in 
claim 3 wherein each header translation unit 
includes a series/parallel converter via which 
the buffer store is fed from the FCS means 
and a parallel/series converter means via which 
the buffer store is arranged to feed the FCS 
generator means. 

5. A multicast server apparatus as claimed in 



claim 1 and substantially as hereinbefore de- 
scribed with reference to the accompanying 
drawings. 
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